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Claims 

1. A n^ethod of expressing a DNA in a cell, comprising: 

(a) (i) transfeciing the ceil with a first vector that expresses a 

replication factor; or 
(ii) otherwise obtaining a cell that expres,s^s or will express the 
replication factor; 

and 

(b) transfecting the cell with a .second vector, wherein 

(i) the second vector contains a DNA, or is adapted to receive a 
DNA, in operative combination with a promoter for expression of 

the pNA; and 

/' 

(ii) ex^rachromoscmtal replication of the second^ vector is dependant 
upon presence within the cell of the replication factor. 

A metho^'^cording to Claim 1 wherein the replication factor is a viral 
replication raptor. 

A method according to claim 1 wherein the viral replication factor is. 

selected from polyoma large T antigen, EBNA-1 antigen, papilloma vifus 
replication factors, SVAO large T antigen and functional variants, arr^fogues 
and derivatives thereof appropriate to the cell species. 

A method according to any of claims 1-3 wherein the second vector does not 
express the replication factor. 

A method according to any of claims 1^ wherein the second vector expresses 
a selectable marker, 

A method according to any of claims 1-5 further comprising transfecting the 
cell with a thjr:d^ector, wherein the third vector contains a DNA, or is adapted 
to recejye^DNA, in operative combination with a promoter for expression of 
the DNA, and replication of the third vector is dependant upon presence within 
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^ ^ ^- A method according to Cl^vm 6 wherein the third vector expresses a selectable 
^-^ marker, which selectable m.^i^ker is different to that expressed by the second 

vector. 

- -■'1. \ 

A method according to any preceding claim wherein the-ceU is ia rrrHmmanah 
cell or an avian ceH. 



A method according to any preceding claim wherein the cell is an embryonic 

^'cell. 



'J-;r'0. A method according to Claim 9 wherein the cell is an ES, EC or EG cell. 

A method according to any preceding daim for transfection of an ES ceX 
wherein the ES cell of step (a) expresses polyoma large T antigen an^lhe 
second vector comprises a natural target for polyoma large T antigeru ^uch as 
On or functional variants thereof adapted to bind to polyoma large T antigen. 

12. A method according to any preceding claim wh er^in^ the DNA codes for a 
polypeptide or protein. 

13. A method according to any of Claims 1-11 wherein the DNA codes for an 
antisense RNA. 



A method according to any preceding claims wherein the promoter is inducible. 

A method according to any preceding daim wherein transcription of the DNA 
can be activated by a site specific recombinase. 



15. 



A nnethod according to any preceding claim wherein replication of the second 
vector can be prevented by a site specific recombinase. 
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17. A vector for transfecticn of a ceil, wherein: 

(i) the vector contains a DNA, or is adapted to receive a ONA, in operative 
combination with a promoter for expression of the DNA; 

(ii) extrachromosojT^ reptlcation of the vector is dependant upon presence 
witriiFrthe cell of a replication factor; and 

{li'iy-^ the vector does not express the replication factor. 

'S' A vector according to Claim \7 wherein the replication factor is a viral 
reolication factor. \ 



' ^ 9. 



20. 



A vector according to Claim 17 or 18 wherein the viral replication factor i^ 
selected from polyoma large T antigen, E3NA-1 antigen, papiiloma virus 
replication factors, SV40 large T antigen and functional variants, analogues 
and derivatives thereof. 



A vector according- to any of Claims 17 to 19 vjrfterein the vector is 
substantially free of DNA coding for the repiicatiorvfactor or any part thereof. 



21 . A vector according to any of Claims 17 tQ-20 for transfection of mammalian or 
avian cells. 

22. A vector according to any pf Claims 17 to 21 for transfection of ES cells. 

23. A vector according tp Claim 22 comprising a natural target for polyoma large 
T antigen, such as On or functional variants thereof adapted to bind to 
polyoma large T antigen. 

24. A vector according to any of Claims 17-23 wherein the DNA codes for a 
polypeptide or protein. 



25. 



A vector according to any of Claims 17-23 wherein the DNA codes for an 
antisense DNA. 
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vector according to any of Claims 17-25 wherein the promoler-4s-tnttuclDTe7 

A vectgx aGC-ordirrglo any of Claims 17 to 26 wherein the vector comprises a 
,.«^uence coding for a selectable marker. 

Use or a vector| Recording to any of Claims 17-27 for expression of a DNA 

sequence within H'cell. 

i 

A cell transfected with a firsl vector that expresses -a feplk3atk>fvfeexOf and-wrttT 
^'second vector according to any of Claims 17 to 27. 



A mammalian cell )^ccording to Claim 29. 



An embryonicMeil/according to Claim 29. 



A cell selected from an ES. EC or EG cell according to any of Claims 29 to SX' 
and differentiated progeny thereof. 

An assay for the effect of presence in a cell of a protein orpdtypeptide or other 
product of DNA expression, comprising the steps: / 

(a) (i) transfecting the cell with a fir^f vector that expresses a 

replication factor; or 
(ii) othenA^ise obtaining 3 'cell that expresses or will express the 
replication factor: ^' 

(b) transfecting the cell^^wHh a second vector, wherein 

(i) the second vector contains a DNA coding for the protein or 
polypeptide or other product of DNA expression in operative 
conTbination with a promoter for expression of the DNA; 

(ii) the second vector also contains a DNA coding for a selectable 
marker in operative combination with a promoter for expression 

/ of the selectable marker; and 

(iii) extrachromosomal replication of the second vector is dependant 



wo 98/32S68 




PCT/GB98/00216 



- 43 - 

/ 

upon presence within the cei! of the replication factor; 

(c) selecting for cells that have been transfected with the second vector; 
and 

(d) maintaining the selected celts over a plurality of generations so as to 
assay th^^^eff^ct of expression of the protein or polypeptide or other 
product of DNA expression. 

An assay according to ClaVi 33 wherein step (a) is carried out once and the 
cells obtained are divided ansi used for a plurality of separate assays in which 
steps (b)-(d) are carried out a pi^urality of times with second vectors containing 
different DNA sequences. \ 

An assay according to Claim 33 or 34 for assay of the effect of presence in the^ 
cell of two factors, each factor being independently selected from a protein, a 
polypeptide and another product of DNA expression. 

A method of screening a library of cDNAs comprising assaying the effect of 
expression of each of the cDNAs accordir>g to the method of any of Claims 33 
to 35. 



A method of investigatffig the properties of a DNA sequence comprising 
expressing in a ceil a composite DNA including (a) the DNA sequence under 
investigation, Unked to (b) a DNA coding for a cell active protein, wherein 

activity of the cell active protein is dependant upon transport of the cell active 
protein to the cell surface, and 

the DNA of (b) does not code for a polypeptide capable of directing 
transportation of the cell active protein to the cell surface. 

A method according to Claim 37Vor screening a library of DNAs to identify 
DNA sequences coding for signaJ polypeptide sequences that transport 

\ 
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proteins to the cell surfaca^ and the method optionally comprises determining 
whether the cell active protein is transported to the cell surface and remains 
there or is secreted by the c4|l. 

A method according to Claim 37 or 38 wherein the DNA of (b) is obtained>/^ 
deleting or disabling, from a DNA encoding a cell surface or secpeted protein, 
that portion of the DNA that codes for the pol^p^atttfe sequence responsible 
for transportation of the proteja te^e ceil surface. 

A methgji-€r6cording to any of Claims 37 to 39 wherein the cell active protein 

ind^des a morphological or proliferative change in the ced. 

/ 

A metnod according to any of Claims 37 to 4(l.\Amerein^#^ 



inhibits dffferejitiati^ in the absence of the cell active protein 

ttie-^Ceir wil! differentiate. 

A method according to any of Claims .37- tQ--4^ activ o protetTP 

cefl sunace receptor, 

A method according to Claim 42 Wherein the ceil active protein is an IL-6 
receptor and the DNA of (b) encodes a modified form of the receptor 
preprotein lacking a functional signal ^equence. 

A method according to any of Claims 37 to 43 comprising investigating ttte^-^ 
properties of a DNA in mammalian or avian^^^eHs^f ^ 

A m^iho^ according to any of Claims 37 to 44 comprising investigating the 
"properties of a DNA in embryonic celts. 

A method according to Claim 45 comprising investigating the properties of a 
DNA in ES, EC or EG cells or differentiated progeny of such cells. 
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A nnethcd according to any of Claims 37 to 46 comprising expressing the 
composite DNA by: 

(a) (i) transfecting the cell with a first vector th^t expresses a 

replication factor; or 
(ii) other.vise obtaining a cell that expresses or will express the 
replication factor; 

(b) transfecting the cell with a second vector, wherein 

(i) the second vector contains the composite DNA in operative 
combination v/ith a promoter for expression of the composite 
DNA; 

(ii) the second vector also contains a DNA cording for a selectable 
marker in operative combination with a promoter for expression 
of the selectable marker; and 

(iii) extrachromosomal replication of the second vector is dependant 
upon presence witiiin the cell of the replication factor; 

(c) selecting for cells that have been transfected with the second vector; 
and 

(d) maintaining the selected cells over a plurality of generations so as to 
assay the effect of expression of tiie composite DNA. 

A method according to claim 47 wherein step (a) is carried out once and the 
cells obtained are divided and used for a plurality of separate methods in 
which steps (b)-(d) are cam'ed out a plurality of times with second vectors 
cont;^ining different DNA sequences. 

A method according to any of Claims 37 to 48 for identification of a DNA 
coding for a cell surface or sezx^i^o protein. 

A methodaccoi^jn^^ ~fo7 TdeTrRffcatTo n 

race or secreted protein. / 



